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DOUGH TREATMENT FACILITY 



BACKGROUND OF THE INVENTION 
Field of the Invention 

The invention relates to a dough treatment facility , comprising a dough 
feeder; a dough metering arrangement, which comprises at least one deliv- 
ery piston which presses fed-in dough into at least one metering chamber, 
at least one drive mechanism for the delivery piston; a dough kneading ar- 
rangement; a transfer arrangement which transfers a metered dough piece 
from the dough metering arrangement to the dough kneading arrangement; 
and a dough discharge arrangement. 

Background Art 

A dough treatment facility of the generic type is known through public 
prior use. In this facility, the load the delivery piston exerts on the dough 
upon metering is limited by springs: or hydraulic means. Limiting the load 
of the piston is necessary because the delivered quantity of dough must 
correspond to the volume of all metering chambers. When all metering 
chambers are filled with dough, the motion of the delivery piston must be 
stopped. If this does not take place in time, pressure in the dough increases, 
which will negatively affect the quality of the product. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to develop a dough treatment facility 
of the type mentioned at the outset in such a way that upon dough portion- 
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ing, the pressure in the dough will not increase more than is necessary for 
filling the metering chambers with dough. 

According to the invention, this object is attained in a dough treatment fa- 
5 cility by at least one drive component of the drive mechanism for the deliv- 
ery piston comprising a load sensing device which is disposed for measur- 
ing the load by which the delivery piston, when pressing the dough, acts on 
the dough. 

10 The load sensing device ensures that the pressure the delivery piston exerts 
on the dough upon portioning can be controlled by the piston. In this way 
pressures can be avoided that would damage the dough. Good product 
quality can thus be ensured. 

15 A load sensing device which comprises at least one wire strain gauge can 
be used at virtually any place of load transmission within the drive mecha- 
nism for the delivery piston. Moreover, wire strain gauges serve to measure 
loads with sufficient accuracy. 

20 A load cell that is arranged between two drive members of the drive 

mechanism leads to a load sensing device that can be put into practice at a 
low cost. Load cells come in various designs. 

The load sensing device being disposed in a tubular casing between two 
25 rod sections of a drive rod, in particular a connecting rod, this leads to load 
sensing free from external interference. 



A control unit, which is connected to the load sensing device and to the 
drive mechanism and which is designed such that the drive of the delivery 
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piston, when pressing into the metering chambers, is stopped as soon as a 
pressure that is sensed by the load sensing device exceeds a pre-set pres- 
sure limit, leads to the possibility of automatically triggering the delivery 
piston, it being ensured that the prc-sct pressure limit is not exceeded. The 
5 pressure limit can be determined for example empirically by testing. In par- 
ticular it can be safely prevented that the pressure of the delivery piston is 
too low to fill the metering chambers. Inaccuracies in weight can thus be 
precluded. 

10 A control unit which comprises a data memory for a plurality of load limits 
results in the possibility of adjusting the motion of the delivery piston to 
the respective dough recipe used or to the size of the metering chambers. 
Upon change-over of the dough treatment facility from one recipe to an- 
other or from one stee of the metering chambers to another, the motion of 

15 the delivery piston can thus be rapidly adapted. 

An exemplary embodiment of the invention will be explained in detail, 
taken in conjunction with the drawing. 

20 BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1 is an instantaneous, sectional view of the dough treatment 

facility in a dough suck-in phase; 

25 Figs. 2 and 3 arc instantaneous views, similar to Fig. I , of the dough treat- 
ment facility in a dough fill-in phase and in a dough discharge 
phase with a dough kneading arrangement and a dough dis- 
charge arrangement as well as some other details of the 
dough treatment facility according to Fig. 1 not being shown; 
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Fig, 4 is a longitudinal sectional view of the dough kneading ar- 

rangement of the dough treatment facility with a maximal dis- 
tance between the axis of a first eccentric shaft and a gear 
shaft of a kneading drive gear; 

Fig, 5 is a first side view of a kneading drive gear of the dough 

kneading arrangement seen in a direction towards the bottom 
side, in Fig. 4, of the kneading drive gear; 

Fig- 6 is another side view of the kneading drive gear seen in a di- 

rection towards a top side, in Fig. 4, of the kneading drive 
gear; 



1 5 Fig. 7 is an illustration, similar to Fig. 4, of the dough kneading ar- 

rangement with a minimal distance between the axis of the 
first eccentric shaft: and the gear shaft of the kneading drive 
gear; and 

20 Figs. 8 and 9 are views, similar to Figs. 5 and 6, of the dough kneading 
arrangement in the position of Fig. 7. 



DESCRIPTION OF A PREFERRED EMBODIMENT 



25 A dough treatment facility 1 serves for dough portioning and kneading for 
example in the production of rolls. To this end, dough is filled into a feed 
hopper 2. A bottom outlet 3 of the feed hopper 2 is connected to a delivery 
chamber 4 where a delivery piston 5 extends horizontally. The horizontal 
delivery motion of the delivery piston 5 is actuated by a crank drive 6. To 



this end, a first lever arm 7 is articulated to an end of the delivery piston 5 
that faces away from the delivery chamber 4; by its other end, the lever arm 
7 is non-rotatably joined to a pivoted shaft 8. A second lever arm 9 is non- 
rotatably connected to the pivoted shaft 8; by its other end> the lever arm 9 
is articulated to a first connecting-rod section 10 of a connecting rod 1 1. By 
way of a link 12 which comprises a load cell 13, the first connecting-rod 
section 10 is articulated to a second connecting-rod section 14. The load 
cell 13 is disposed in the link 12 in such a way that the pressure that the 
two connecting-rod sections 10, 14 exercise on each other during a delivery 
motion of the delivery piston 5 can be measured be means of the load cell 
13. Via a signal line 15, the load cell 13 is connected to a control unit 16. 
The control unit 16 comprises a rewritable memory 16a. 

Load cells of the type of the load cell 13 are commercial. The change in 
shape of the load cell 13 is indicative of the pressure that acts on it. This 
change of shape can be measured capacitively, inductively or by measure- 
ment of a change of electric resistance, for example by wire strain gauges. 

The two connecting-rod sections 10 ? 14 and the link 12, together with the 
load cell 13, are guided in a connecting-rod casing 17. The end of the sec- 
ond connecting-rod section 14 that is turned away from the link 12 is ar- 
ticulated to a crank shaft 18 which is driven via a driving chain 19 by a 
drive shaft 20 of a delivery-piston driving motor 2 1 . Via a control line 22, 
the control unit 16 is connected to the motor 21. 

In the delivery chamber 4, the dough is pressed against metering chambers 
23 by the delivery piston 5 which is moved to the right in Figs. 1 to 3: the 
casing wails of the metering chambers 23 are formed by metering cylinders 
24, The metering chambers 23 continue the delivery chamber 4 to the right 



in Figs. 1 to 3. On the side turned away from the delivery piston 5, the me- 
tering chambers 23 are defined by metering pistons 25. In the dough treat- 
ment facility 1, several metering units, each comprised of a metering 
chamber 23, a metering cylinder 24 and a metering piston 25, arc disposed 
one after the other vertically of the plane of projection of Figs, 1 to 3. For 
description of the dough treatment facility, it will do to specify a single 
metering unit, the other metering units being configured identically. By its 
end that faces away from the delivery chamber 4, the metering piston 25 is 
mounted on a metering crank shaft 26 which is driven in a manner not 
shown in Figs. 1 to 3. A metering stroke of the metering pistons 25 can be 
set by way of the pivoting angle of the metering crank shaft 26, it being 
possible in this way to attain a desired volume of metered dough pieces. 

The metering units are disposed in a flat-slide box 27. the vertical slide 
wall 28 of which rests flush on front-wall sections of a supporting section 
29 of the dough treatment facility 1, the supporting section 29 defining the 
delivery chamber 4 and guiding the delivery piston 5- For dough portion- 
ing, the flat-slide box 27 is displaceable along the vertical guide of the slide 
wall 28 on the supporting section 29. To this end, the flat-slide box 27 is 
articulated to a flat-slide-box connecting rod 30 which, by its other end, is 
articulated to a flat-slide-box crank shaft 3 1 , The crank shaft 3 1 is driven 
via a driving chain 32 by a drive shaft 33 of a flat-slide-box driving motor 
34. 

Figs. 1 to 3 illustrate the metering of dough pieces 35 by means of the 
dough treatment facility 1. Fig. 1 shows the dough treatment facility 1 in a 
dough suck-in phase, with the delivery piston 5 completely retracted to the 
left and the metering pistons 25 taking a position displaced to the left, in 
which their piston walls are flush with the surface, turned toward the deiiv- 



ery chamber 4, of the slide wall 28. Fig- 2 illustrates the dough treatment 
facility 1 during a dough fill-in phase, in which the dough that has been 
sucked in is compacted by the delivery piston 5 moving to the right and 
pressed in the direction of the metering chambers 23. In the process, the 
metering pistons 25 are displaced to the right in the metering cylinders 24 
by a metering stroke that is given via the metering crank shaft 26 so thai a 
desired volume of dough can collect in the metering chambers 23. 

The pressure by which the delivery piston 5, during the dough fill-in phase, 
acts on the compacted dough in the delivery chamber 4 and the metering 
chambers 23 is measured by the load cell 13 and transmitted via the signal 
line 1 5 to the control unit 16. This is where the measured pressure is corn- 
pared to a limit recorded in the memory 16a of the control unit 16. When 
the pressure measured by the load cell 13 has reached the pressure limit, 
the process of insertion of dough into the metering chambers 23 by the de- 
livery piston 5 is concluded and the delivery piston 5 is stopped for exam- 
ple in the position of Fig. 2, which is controlled by the control unit 16 via 
the control line 22. The pressure limit recorded in the control unit 16 is 
suited in particular to the dough recipe and also to the portioned quantity. 
Of course, the pressure which the delivery piston 5 exerts on the dough 
during the dough filling phase can basically be measured at any load 
transmission element between the delivery-piston driving motor 21 and the 
delivery piston 5. Depending on the dough recipe that is worked in the 
dough treatment facility 1, a user can select a pressure limit from a plural- 
ity of pressure limits recorded in the memory 16a. 

After the dough fill-in phase, the flat-slide box 27 is moved downwards 
into the position according to Fig, 3, which shows the dough treatment fa- 
cility 1 in a dough discharge phase. After displacement of the flat-slide box 
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27, the metering pistons 25 are again moved into the position displaced to 
the left as seen in Fig. 3, thus pushing dough pieces 35 on to a transfer con- 
veyor belt 36 which is a continuous conveyor belt deflected in a manner 
not shown. After passage through the three phases seen in Figs. 1 to 3, 
5 there is a row of dough pieces 35 perpendicular to the plane of projection 
of Figs, I to 3 on the transfer conveyor belt 36, the number of which corre- 
sponds to the number of metering units. This row of dough pieces 35 is 
then transported to the left on the transfer conveyor belt 36 in a direction 
towards a dough kneading arrangement 37. 

10 

The dough kneading arrangement 37 is specified below, taken in conjunc- 
tion with Figs. 4 to 9. It has an inner, hollow cylindrical kneading drum 38 
which, via a supporting structure 39, is non-rotatably joined to a central 
kneading-drum shaft 40, The inner kneading drum 38 is co-axially sur- 

1 5 rounded by an outer, hollow cylindrical kneading drum 4 1 which is also 
called a compartment drum. It is arranged on the kneading drum shaft 40 
for rotation about the kneading drum shaft 40 relative to the inner kneading 
drum 38. In a manner known per se, the outer kneading drum 41 has 
through holes 42. They are open outwards and inwards and they arc in- 

20 wards defined by the outer wall of the inner kneading drum 38. In a periph- 
eral section of the outer kneading drum 41, the through holes 42 are out- 
wardly defined by a kneading strand 43 of a kneader/conveyor belt 44 
which rests on the outer kneading drum 41 in this peripheral section. The 
through holes 42, which are defined on all sides in this peripheral section, 

25 form kneading compartments 45. The kneader/conveyor belt 44 is designed 
as a multiply deflected continuous conveyor belt. 

For kneading the dough, the inner kneading drum 38 and the outer knead- 
ing drum 41 perform a kneading motion one relative to the other which is 
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actuated by a kneading drive that is designated in its entirety by the refer- 
ence numeral 46. To this end, a kneader driving motor (not shown) acts via 
a transmission belt 47 on a transmission pulley 48 which is non-rotatably 
eonnecred to a first transmission shaft 49. This shaft 49 is joined to a shaft 
5 at the driving end of a kneading drive gear 50. 

This gear 50 translates the rotation of the transmission shaft 49 into a rota- 
tion of the knead ing-drum shaft 40 which is in alignment there-with and 
which consequently constitutes a first drive component that sets the inner 
kneading drum 38 rotating about its longitudinal axis. The kneading drive 
gear 50 further translates the rotation of the transmission shaft 49 into a 
rotation of a gear shaft 51 which is disposed between the transmission shaft 
49 and the kneading-drum shaft 40 and the axis of rotation 52 of which is 
perpendicular to the axis of rotation of the kneading-drum shaft 40. An ec- 
centric shaft 53 runs in a bore of the gear shaft 51, its axis of rotation 54 
being parallel to the axis of rotation of the gear shaft 51 and having a dis- 
tance there-from that is designated by E 2 in Figs* 4 and 7. 

The eccentric shaft 53 is pivoted relative to the gear shaft 51 about its axis 
20 of rotation 54. This pivoting travel is defined by a stop 54a which is non- 
rotatably joined to the eccentric shaft 53 and cooperates with a counterpart 
stop 54b in the form of a step in the front wall, turned towards the stop 54a, 
of the gear shaft 51 , Another counterpart stop 54c is also provided in the 
front wall of the gear shaft 51. Via an eccentric link 55, the eccentric shaft 
25 53 is in connection with another eccentric shaft 56, the axis of rotation 57 
of which is parallel to the axes of rotation 52 and 54. The distance between 
the axes of rotation 54, 57 of the eccentric shafts 53, 56 is designated by E, 
in Fig. 4. In the position of the kneading drive 46 in Figs, 4 to 6, the eccen- 
tric shaft 56 is disposed relative to the gear shaft 5 1 in such a way that the 
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axis of rotation 52 of the gear shaft 5 1 has the distance E, + E 2 from the 
axis of rotation 57 of the eccentric shaft 56. 

Via a ball-and-socket joint, the eccentric shaft 56 is connected to a trans- 
mission link 58 which is connected to the outer kneading drum 41 via an- 
other transmission link 59 that is mounted rotatably about the kneading- 
drum shaft 40. 

The two transmission links 58, 59 constitute a second and a third drive 
component of the kneading drive 46, having the following job: On the one 
hand, the rotary motion of the transmission shaft 59 is translated, via the 
transmission links 58, 59, into a rotary motion of the outer kneading drum 
41 about the kneading-drum shaft 40. The rotary motions of the two knead- 
ing drums 38, 41 about the kneading-drum shaft 40 are independent of each 
other. In this regard, the transmission links 58, 59 constitute a second drive 
component of the kneading drive 46. Furthermore, the transmission links 
58, 59 also transmit a motional component of the outer kneading drum 41 
relative to the inner kneading drum 38 parallel to the kneading drum shaft 
40, driven by rotation of the eccentric shaft 56 about the gear shaft 5 L In 
this regard, the transmission links 58, 59 constitute a third drive component 
of the kneading drive 46, The rotation of the outer kneading drum 41 about 
the inner kneading drum 38 and the motion of the outer kneading drum 41 
relative to the inner kneading drum 38, combined with a motional compo- 
nent parallel to the longitudinal axis of the kneading-drum shaft 40, are 
coordinated in such a way that the through holes 42 and in particular the 
kneading compartments make a circular motion relative to the wall, defin- 
ing the through holes 42, of the inner kneading drum 38 and relative to the 
kneading strand 43 of the kneader/conveyor belt 44. In this way the dough 
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pieces 35 in the kneading compartments are kneaded, whereby the origi- 
nally non-shaped piece of dough 35 is given a spherical shape. 

Pivoting the two eccentric shafts 53, 56 relative to each other by 180° is 
5 possible. Fig. 7 illustrates a second position of the two eccentric shafts 53, 
56 relative to each other, with the stop 54a bearing against the counterpart 
stop 54c, The distances E| and B 2 are subtracted one from the other so that 
the axis of rotation 52 of the gear shaft 5 1 and the axis of rotation 57 of the 
eccentric shaft 56 have a distance from each other of Ei - E 2 . Pivoting the 
10 eccentric shafts 53, 56 relative to each other between the positions of Figs, 
4 and 7 consequently reduces the eccentricity of the eccentric shaft 57 rela- 
tive to the gear shaft 5 1 from the greater eccentricity Ei + E 2 to the smaller 
eccentricity Ej — E 2 . The amount of the motional component of the motion 
of the outer kneading drum 41 relative to the inner kneading drum 3S paral- 
15 lei to the longitudinal axis of the kneading-drum shaft 40 decreases corre- 
spondingly. Corresponding adaptation of the rotational speeds of the inner 
kneading drum 38 on the one hand and of the outer kneading drum 41 on 
the other, helps attain a corresponding reduction of the circular kneading 
motion of the outer kneading drum 41 relative to the inner kneading drum 
20 38. 

The dough kneading arrangement 37 works as follows: 

The sense of rotation of the transmission shaft 49 and the difference in ro- 
25 rational speeds between the inner kneading drum 38 on the one hand and of 
the outer kneading drum 41 on the other are given, depending on the 
weight of the dough pieces 35 and on the recipe thereof. Upon clockwise 
actuation of the gear shaft 5 1 in Fig. 5, the position of the kneading drive 
46 according to Fig. 4 will be attained after half a revolution at the latest. A 
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circular kneading motion of a greater radius can be provided in this posi- 
tion. If a kneading motion of a smaller radius is to be provided, the sense of 
rotation of the transmission shaft 49 is reversed. In this case, the gear shaft 
51 also rotates in the reverse sense of rotation i.e., counter-clockwise in 
5 Fig. 8. After half a revolution at the latest, the kneading drive 46 then takes 
the position according to Fig. 7, in which the circular kneading motion of 
smaller radius is provided. 

After conclusion of the kneading process, the dough pieces 35 leave the 
kneading compartments and are passed on to a conveyor strand 60 of the 
kneader/conveyor belt 44, leaving a casing 61 of the dough treatment facil- 
ity 1 through a corresponding outlet. 




